Acute inhibitory effect of follicle-stimulating hormone-suppressing protein (FSP) on gonadotropin-releasing hormone-stimulated gonadotropin secretion in cultured rat anterior pituitary cells.
Follicle-stimulating hormone (FSH)-suppressing protein (FSP) or follistatin, a novel gonadal glycoprotein hormone, has been shown to have chronic inhibitory effects on the secretion of both FSH and luteinizing hormone (LH) in response to gonadotropin-releasing hormone (GnRH) in vitro. The present study was designed to investigate the acute effects of bovine FSP on GnRH-stimulated gonadotropin secretion and to examine the potential subcellular sites of this action of FSP using cultured pituitary cells. Anterior pituitaries from adult male Sprague-Dawley rats were enzymatically dispersed and cultured for 48 h, after which the cells were treated with bovine FSP for 6 h, followed by a 4 h stimulation with secretagogues in the continued presence of FSP. Results showed that the 35 kDa form of bovine FSP (0.1-3 nM) dose-dependently suppressed GnRH-stimulated FSH and LH secretion, with inhibition of 38 and 25%, respectively, at 3 nM. In addition, FSP suppressed gonadotropin secretion in response to activators of protein kinase C (phorbol 12-myristate 13-acetate (PMA) and mezerein) and a calcium ionophore (A23187). However, FSP had no effect on gonadotropin secretion evoked by melittin, an activator of phospholipase A2. Furthermore, 35 kDa bovine FSP did not compete with GnRH for GnRH binding sites in a direct competition study and treatment of cultured pituitary cells with FSP (0.1-3 nM) for 10 h did not alter the number of GnRH binding sites on the cell membranes. Finally, similar inhibitory effects on gonadotropin secretion in response to GnRH, PMA and mezerein were obtained with the 31 and 39 kDa forms of bovine FSP, each at a concentration of 1 nM. We conclude from the present study that FSP acutely inhibits GnRH-stimulated gonadotropin secretion in cultured pituitary cells, and that FSP exerts its action beyond the GnRH receptor, possibly by affecting the protein kinase C and/or the calcium-calmodulin systems.